Introduction
Exploring public attitudes towards science helps investigate the images of science and what the social representations of science are. In this regard, science communication plays a crucial role in its different ways of addressing different publics. In addition to being communication between scientists, scientific information is often presented to the general public through non-scientific channels. It is therefore also necessary to understand how non-specialist audiences and media perceive science. An increasingly significant number of studies on scientific issues arise from an analysis of how science is perceived by both specialists -scientists, experts, technicians, and so on -and non-specialists, by which is meant not only the general public as a whole, but segments of the public -such as teenagers, children, those who have a social role, are part of a group or members of a profession.
Thus, many recent studies focus on the image of science and scientists. The social representation of scientists, of their role, of the purposes, methods and results of science is shaped by the individual and collective beliefs of our society, relating to the meaning of knowledge, technology, power, and so on.
Moreover, the role played by the scientist provides many researchers with a baseline for social acceptance of science, its activities and its consequences. In particular, it indicates how likely people think it is that science will play a role in their life, with regard to their job opportunities, to improvement in their health and wellbeing, to their culture and education, as well as to their ability to tackle general problems.
Lastly, in analysing these images science must be assumed to be part of our culture and that it is therefore not important to understand what notions, concepts and statements are disseminated, but rather what stories, tales, metaphors and beliefs are created. Images of science constitute science's deep roots in society and are studied and analysed by the researchers mentioned in this article. Their studies, however, have different aims, namely to understand the relationship between science and society, to spread the knowledge of new technologies, to fight disaffection for scientific studies, to give a set of guidelines for teachers, to raise awareness of scientific knowledge as a citizens' right, in particular a right of the weaker members of society -children, first-generation immigrants, etc.
Four reports on science and its publics
Four reports published between 2000 and 2003 investigate the nature and origin of these deep roots. They give partly overlapping images of science and scientists, though they have different objectives and analyse different realities. However, they all deal with two main topics: the image of scientists -their work, endeavours, social role, etc -and the public's interest in science.
The Analyses of the images of scientists and of the public's interest in science also explore how useful science is according to samples of children, teenagers or citizens in general. Typically, of greatest interest to Europeans are the areas of technology and medicine, in which researchers found important gender differences. Instead, considering science in relation to personal expectations, it is interesting to study the individual's attitude to and interest in science and, consequently, the incidentally perceived information and the confidence (or rather, concern) arising therefrom.
Usefulness of science: technology and medicine
Technology is an important focus, as it is one of the areas of greatest interest to Europeans, together with medicine and the environment. 5 Therefore, most of the respondents mainly associate science with technology and favour scientific research primarily if it is aimed at developing "new technologies". More importantly, technology and medicine show great gender differences. Results from Sjoberg study suggest that girls are more person-oriented, while boys are ego-oriented. Biology and medicine enjoy, therefore, greater popularity with the girls, as does technology with the boys. The same view is expressed by a 13 year old girl from Lesotho, who gives an example of how children associate science, technology and medicine: 6 "I think scientists help people by inventing modern technology, to help the blind to see and the crippled to walk, and to cure diseases".
In broader terms, scientists are highly respected because they make a valuable contribution to society, 7 as science provides more opportunities for future generations and improves life for the average person. This is so because scientists can make suggestions to people without being (however legitimately) biased. There may of course be scientists whose approach is determined by economic considerations, but scientists have serious social responsibilities as they too are "members of society". 8 Another way of viewing the responsibility of scientists is, however, to disavow it by subscribing to the idea that a scientific discovery is neither a good or a bad thing in itself and that what matters is the use made of it. This idea is very widely held by Europeans: 84.4 per cent subscribe to this view.
Results from the project "Science And Scientists" (involving 21 countries) show that children in developing countries have a very positive image of scientists, whereas children in developed countries have a negative and stereotyped image ('the crazy scientist'). In addition, children in developing countries consider science to be more useful for everyday life than children in developed countries. Therefore, children in developing countries express a greater interest in science, while children in rich countries have less interest and are more selective. New technologies may have a key role to play in determining how large this difference is.
There are also differences in the job expectations of girls and boys. While boys hope to "make and invent new things", girls place considerably greater emphasis on "working with people instead of things". This confirms the gender differences in the areas of biology (together with medicine) and technology. In addition, results from Ostwt 9 show that almost everyone of those questioned was interested in medical and health issues (87 and 91 per cent, respectively), 74 per cent claimed to be interested in technological inventions, and 71 per cent in new scientific discoveries. These percentages are very high if compared with 60 per cent of the same sample with an interest in sport and 48 per cent in energy issues. 
Girls and Boys, two different views
Another point to be raised concerns the 'gender question', namely the attitude of girls and boys towards science and the differences in how they identify with scientists and how they perceive the (positive or negative) role scientists can play in their life. Results from SAS 10 seem to indicate, on the one hand, the large difference in interests between girls and boys and, on the other, that a higher degree of "gender equity" is closely related to equal opportunities -of work, learning and, more generally, care. Gender differences in this aspect are slight in Scandinavian countries but greater in developing countries.
Gender equity is of course a deep-rooted cultural phenomenon. Therefore, a change in education is not sufficient to narrow the gap between the genders. Anisn, 2003, states that "girls, who outnumber boys in the educational system, did not change their traditional attitude towards science". 11 In Italian and European secondary schools and universities, girls increasingly outnumber boys, perform better and finish their studies earlier -but still very few of them choose science and technology studies. The Anisn study confirms that their own perception and image of science plays a major role:
"The ideas about the disciplines young people are going to study at university may arise from their previous knowledge of the subject, from their 'passion' for the subject at school or from the chances they think they have of successfully completing their degree. These elements, based on previous school experiences, combine with public 'images' of the disciplines". 12 
Behaviour, attitudes and interest
Public perception of science is one of the main background elements of science communication. Dialogues between scientists, between scientists and the public or between non-specialists are related to an individual's attitude to science. This attitude is the context in which access is gained to information on new sciences, the evaluation of the latter and their implications. Therefore, an 'engagement model' of science communication -a two-way dialogue between specialists and non-specialists -is more appropriate than the "deficit model", which just gives people more information about science. 13 This view is backed by what is known as "Japanese paradox":
14 pupils who come out on top on most international tests on scientific knowledge show a low interest in science. In Sjoberg's report, affirmative answers to the question "Science is: interesting, exciting?" were, on average, higher than 60 per cent, compared with only 30 per cent in Japan.
The favourable perception of the benefits that science and technology bring indicates the strongly held belief that science plays a positive role in our society. Nonetheless, people want to feel better informed on research contents and results. For instance, the Euro research shows that the degree of knowledge and information possessed is not matched by the same level of perception. In the analysis, a question of "avowed" comprehension was followed by a second series of specific questions on topical scientific subjects -such as the ozone layer, GMOs, mad-cow disease, and the greenhouse effect -to which interviewees did not give a correct answer, thus showing the discrepancy between their real and their perceived knowledge. 15 
Perceived information and concern
A comparison between information and interest is revealing: 16 Europeans state that they are often poorly informed about science (see also Ostwt, 2000) . 17 Television remains the preferred medium for obtaining information on scientific developments, in particular on the two areas of greatest interest, medicine and the environment. The preferences for the other media hardly vary from one country to another and are arranged in the following order: written press, radio, school or university, scientific journals, and the Internet: TV press radio school or university scientific journals internet The European public perceives the consequences of scientific research in a highly diverse way with scientific activities being credited for preventing disasters, improving daily life and increasing knowledge. Science and technology are not considered a panacea for a series of problems, but this is unimportant, as a large majority of Europeans favours basic research even if "it only helps knowledge to progress". The highest degree of confidence is, however, given to science: in the case of a "disaster in your neighbourhood or district", the public places greatest trust in scientists. Furthermore, the three Nonetheless, today's society is facing a scientific vocational crisis. This lack of interest in scientific studies and careers is attributed to a complex series of factors: young people, (real and perceived) scientific knowledge, school, university, research, and so on. The analysis of these factors requires a multidisciplinary approach. Psychology describes young people's inability to plan for their future. Sociology describes the deep changes in working conditions, in particular with regard to academic disciplines. History describes the context in which cultural traditions evolve. However, key questions are: how have ideas about science changed? What are the widespread images of science and knowledge? How is the relationship between science and daily life seen? This highlights the important role played by public perception of science in the scientific vocational crisis. 20 According to Italian data, concerns raised over job opportunities are unfounded, as science graduates have more opportunities than any other graduates -19 per cent as against 26 per cent of graduates in other disciplines -and enjoy higher job satisfaction thanks to greater job security, high salaries and the opportunity to use their acquired knowledge.
As job opportunities are not a cause of concern, Mariano Longo suggests that one cause could be the inability of young people to plan ahead in choosing their education and knowledge. So "students take longer to complete their degree" 21 because of unclear vocational guidance and uncertainty about what to do after university. It is the other side of scientists' work characterised by efforts and willingness to make sacrifices.
According to the Sas report, scientists are still believed to have a good job, in that it is exciting and leaves time for family, friends and hobbies. However, the report also states that scientists "work long hard hours all day and all week long", "their work is dull and boring", often "dangerous" and "destructive" and "it may even cause damage". 22 The Anisn and Sas reports indicate that culture and local environment influence to a great extent children's and young people's perceptions of science and scientists. 23 Their ideas and beliefs mostly arise from the cultural context in which they grow up and which they mirror. Prejudices, feelings, ideals and values on these topics may be even more important than pure cognitive factors. Indeed, they could achieve greater importance only if different approaches to young people are adopted -different from the 'subtractive' approach of measuring the degree of their scientific knowledge. Hence, scientific culture must be an object of study not just within science itself, but in the broader social dimension, in which representations of scientists, of their role, purposes and methods, of the results and people's expectations are set. 
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